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1 The literature generally agrees on the strategy's robustness but disagrees on the explanations for the success. Although the empirical research focuses exclusively on the time-series returns-or the buy-and-hold returns-of a value portfolio, the investor experience is of course driven by the internal rate of return (IRR), or the dollar-weighted average return. Although the buy-and-hold average portfolio return may be the proper way to document the anomaly, the dollarweighted average return can shed light on some interesting questions that cannot be addressed by analyzing the buy-and-hold returns. In particular, examining the dollarweighted returns lets us ask whether investors have actually generated superior IRR consistent with value strategies' reported buy-andhold outperformance.
One of the most compelling arguments against the behavioral interpretation of the value anomaly is the value effect's persistence and magnitude. How can investors continue to make the same mistake after the anomaly has been so thoroughly documented? It is often argued that any investor or manager promoting value as a persistent anomaly-a free lunch of sorts-must be able to identify the other side of the trade that is funding the excess profit. We believe this question is equally valuable to those who prefer the riskbased explanation for the value premium. Who is selling value stocks and why do they find value exposure unattractive, given the premium? To shed light on this question, we first examine the dollar-weighted returns (IRR) that value investors have earned in mutual funds and compare them with traditional buy-and-hold returns. In contrast to much of the research on value mutual funds, our primary interest is in the mutual fund investors' investment outcome, rather than the mutual fund managers' performance.
We find that investors in value mutual funds have produced an average IRR that is meaningfully lower than the average returns reported by the corresponding value mutual funds. On average, investors who invest in value mutual funds do not benefit from the excess returns those funds report, because of their allocations' timing. Thus, we must use caution in interpreting mutual funds' documented value premium, because it does not ref lect what the average investor actually received. In fact, over time periods with a documented high-value premium, the average value investor in mutual funds has actually done worse than a buy-andhold investor in an S&P 500 Index fund! We can conclude from this finding that, on average, value mutual fund investors time poorly, directing money to value mutual funds when value stocks are expensive and offer a lower premium and redeeming money from value mutual funds when value stocks offer a high premium.
This finding could support the following interpretations. First, it suggests that value mutual fund investors have not been extracting profits from investors on the other side of their trades; thus, we would not expect the anomaly to be arbitraged away. In fact, we could argue that value mutual fund investors' activities might contribute to the persistence of the value anomaly, rather than arbitrage it away. A simple behavioral interpretation would argue that glamor investing creates the value premium and trend-chasing contributes to its persistency. Of course, a seemingly poor timing skill could potentially be rational; it is also possible that the average value investor in mutual funds understands that the value premium is time varying and chooses to sell away from value stocks when they are riskiest and offer the highest premium.
We also find that poor timing is not unique to value investors in mutual funds. As we extend our research to examine other style categories-such as growth, small cap, and large cap-we find the same pattern. Regardless of the fund category or style, we observe that the average mutual fund investor's IRR is always meaningfully lower than the buy-and-hold return and always worse than a strategy that naively buys and holds the S&P 500 Index. This is true even gross of fees. Specifically, we find that certain mutual fund investors-such as growth strategy investors-are more prone to generate large return gaps. This suggests the possibility that specific categories of investors time their trades more poorly than others. These findings could also suggest that mutual fund investors, through their poor timing decisions, provide alpha to other investors.
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VALUE MUTUAL FUND INVESTORS AND THE IMPLICATION OF NEGATIVE VALUE PREMIUM
As of the end of 2012, the Investment Company Institute reported that U.S. mutual funds held more than $13 trillion, of which $4.3 trillion was in U.S. equity funds alone, accounting for nearly 18% of the U.S. equity market. As comprehensive and detailed data on institutional f lows and products are unavailable, we use the mutual fund data to inform us about retail investor behavior and generalize where appropriate. Historically, mutual fund return data have been used to study professional money managers' skills and behaviors. In our article, we assert that mutual fund f lows are largely driven by the behaviors of retail investors and their wealth advisors. Therefore, this dataset can be used to help us gain additional insight into retail asset owners and their consultants. As such, our study complements previous studies that have focused on data from discount brokerages as a way to understand retail investors. 3 We compare the dollar-weighted versus the buyand-hold average returns of value mutual funds using the CRSP mutual fund database. These calculations help us estimate the value premium that has actually accrued to the average mutual fund value investor and shed light on how those investors time their value strategy allocation. We also apply the same methodology to examine other fund categories to help us better understand their timing behavior. We follow Dichev [2007] and use an IRR-based methodology to estimate the average investors' experience. This methodology recognizes that the average mutual fund investor trades in and out of funds and can earn a return quite different from that estimated by the standard buy-and-hold calculation.
We find that, to the average investor, the value premium has largely been an illusion. Although the buy-and-hold average returns for value mutual funds have outperformed the market portfolio, the dollarweighted average returns of these same funds meaningfully underperformed the market portfolio. In other words, although value managers have largely been successful in exploiting the value premium to outperform the market, value investors-who ultimately allocate capital to value managers-have managed to reverse the sign on the premium earned through their timing decisions. Specifically, they seem to allocate to value mutual funds when value stocks are relatively expensive and offer a low premium, and vice versa.
We find a similar pattern for the average growth investor in mutual funds. This may be less interesting, however, as the average growth mutual fund already underperforms the market. Indeed, in a later section, we show evidence that growth fund investors produce the largest return deficit from timing.
Our evidence is consistent with results reported by Jason Zweig in his 2002 Money Magazine investigative report (Zweig [2002] ) 4 and by Russel Kinnel, director of mutual fund research at Morningstar, in his regular online column (Kinnel [2013] ). 5 There is a meaningful gap between the excess return reported by the average mutual fund manager and the returns to capital earned by the average investor; the former captures manager skill, while the latter includes both manager and investor skill.
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Our findings appear to be consistent with the hypothesis that investors attempt to time their mutual fund allocations. Our evidence supports the idea that the average investor chases performance and allocates to value funds after periods of strong relative performance, and vice versa. Unfortunately, this-coupled with the evidence on the mean-reversion tendency for value stock outperformance (see Asness et al. [2000] and Cohen, Polk, and Vuolteenaho [2003] )-implies that they time poorly. The average value investor plows money into value funds before periods of poor performance and allocates away before periods of strong performance. This observation may help explain why the value premium has remained so persistent. We simply would not expect the value anomaly to be arbitraged away by poorly timed fund f lows that have led to substantial excess losses instead of excess profits for value investors. Quite the opposite: the poor timing might be generating excess profits for others. Because equity mutual funds account for nearly 20% of the U.S. equity market, the dollar alpha supplied by mutual fund investors-through their timing-could be quite substantial.
Given that the average investor in value mutual funds has not earned a positive value premium, the question "who is on the other side of the trade?" takes on a very different spin. Instead of wondering about the potential sucker on the other side of the value trade, we ask, "why does the average investor in value mutual funds consistently give away the value premium?" The "poor timing" interpretation is behavioral in nature and argues that investors overextrapolate from recent fund performance and mistakenly forecast high future returns instead of low future returns.
7
Of course, poor timing is just one possible interpretation of the gap between buy-and-hold and dollarweighted average fund returns. Perhaps value investors in mutual funds have rational reasons to sell value funds when their expected returns are relatively high and buy when expected returns are relatively low. For example, missing out on technology stocks in 1999 and investing in bank stocks in 2009 exposed investors to the risk of ignoring a very significant paradigm shift in the economy. Under this framework, an implicit assumption is that value stocks are riskier when cheap and safer when expensive. However, we would also argue that mutual fund investors have sufficiently higher risk aversion than institutional investors, who are likely on the other side of the mutual fund trades. 8 The higher relative risk aversion is likely needed to generate willingness to trade away from value funds when they have high expected returns and to plow back into value funds when they have low expected returns. When we examine the return gap for other style investors in later sections, we offer evidence that suggests the poor timing is more likely behavioral in nature.
Ultimately, identifying the precise explanation for the return gap between fund return and investor IRR is beyond the scope of this article. We are interested in documenting that the average value investor in mutual funds does not earn the value premium. This evidence allows us to argue that value investors in mutual funds might, in fact, be subsidizing the value premium by actively trading value mutual funds. This last point warrants additional exposition. In the aggregate, all investors earn the market return. For an investor to generate $1 worth of value premium, someone must give up $1 of return. It is often argued that value investors in mutual funds have been on the positive side of that trade, and there has been much discussion about who is funding this excess return. Our findings suggest that the reality is quite the opposite.
MUTUAL FUND DATA AND IRR CALCULATION METHODOLOGY DESCRIPTION
In order to analyze investor behavior around mutual fund allocations, we use the CRSP Survivorship-Bias-Free U.S. Mutual Fund Database as our source for monthly return and quarterly fund characteristic data. We examine only equity mutual funds and classify a fund as an equity fund if its portfolio allocates an average of more than 80% to equities. If we do not have any information on a fund's equity allocation, then we classify it as an equity fund if its Wiesenberger, Strategic Insights, Lipper, or Morningstar classification indicates that it is an equity fund. We also exclude funds with total net assets (TNA) of less than $10 million. The sample period extends from 1991 through 2013 and is limited by the availability of the data necessary for us to perform our analysis (e.g., monthly data on fund TNA, data on fund expense ratios, etc.).
In order to classify funds by size or style (e.g., value or growth), we use the fund's prospectus-stated benchmark, which we obtain from Morningstar Direct and map to the CRSP data using the fund's CUSIP identifier. When a stated benchmark is not available, we assign a benchmark index using the active share methodology of Cremers and Petajisto [2009] . To do this, we first calculate the active share of each fund relative to 24 of the benchmarks that equity mutual funds most commonly use, a list that includes the S&P 500, S&P 400, S&P 600, Russell 1000, Russell 2000, Russell 2500, Russell 3000, and Russell Midcap indices, along with their value and growth derivatives. We then assign the index corresponding to a fund's lowest active share as that fund's benchmark.
Much of our analysis involves creating TNAweighted portfolios of equity mutual funds and comparing their buy-and-hold return with their dollar-weighted return.
9 The dollar-weighted return (or the realized IRR) adjusts the average return according to the timing and magnitude of capital f lows and is a more accurate measure of the actual returns realized by equity fund investors.
We calculate the IRR for each portfolio of mutual funds, and later for each individual mutual fund, using the methodology of Dichev [2007] . First, we estimate the capital f lows relative to our portfolio of mutual funds by:
(1 )
where TNA t−1 is the portfolio's total net assets at the beginning of month t, TNA t is the portfolio's total net assets at the end of month t, and r t is the return of the portfolio for month t. Normalizing the starting TNA value at 1 and using the distribution and return data to arrive at the end-period TNA value, we are able to calculate the realized IRR, or dollar-weighted return, for both portfolios of mutual funds, as well as each individual mutual fund. We report the summary statistics in Exhibit 1.
THE GAP BETWEEN BUY-AND-HOLD RETURN AND ACTUAL INVESTOR IRR
We begin our analysis of the effect of timing on investor results by comparing the buy-and-hold return with the dollar-weighted average return, or the IRR. The dollar-weighted average return accounts for the f lows to and from the mutual fund and is representative of the return an average investor would have received over the period after adjusting for capital f low.
Exhibit 2 reports the differences in dollar-weighted and buy-and-hold returns for several standard mutual fund classifications, all net of fees. The first column reports the dollar-weighted returns and the second reports the buy-and-hold returns. As discussed, this allows us to examine the average mutual fund investor's ability to time f lows in and out of mutual funds. The timing of fund allocation plays a crucial role in the final return investors receive. The third column reports the differences between the dollar-weighted returns and the buy-and-hold returns, with the corresponding p-values reported in the fourth column. The returns in columns 1 and 2 can also be compared with the buy-and-hold
E X H I B I T 1 Descriptive Statistics-Monthly Return Data (January 1991-June 2013)
This table contains summary statistics for the monthly equity mutual fund data in our sample. Summary statistics are separated by fund type and include the total number of monthly fund observations, the number of unique funds, and information on the total net assets, expense ratio, and percentage of funds that charge a front-end load.
Source: Research Affiliates, using data from the CRSP Mutual Funds Database.
return for the S&P 500 Index, which dominates the dollar-weighted average returns reported for all fund categories.
The difference between the dollar-weighted and buy-and-hold returns is negative and economically significant in every mutual fund style category that we examined.
10 As previously discussed, the IRR for value mutual funds is meaningfully lower than the buy-andhold return, with a difference of 1.31%. Consistent with the literature on value outperformance, the average value fund manager has outperformed the buy-and-hold market benchmark by 39 basis points per year, net of fees (unadjusted for risk or style). In contrast, the average value investor in mutual funds has actually earned a negative 92 basis point value premium per year, relative to the market index. The observation that value investors in mutual funds may actually be supplying premium to others instead of extracting premium has interesting implications, as we discussed in previous sections. Our focus now expands to examine the timing-induced return gap across other classifications.
Over the last 20 years, mutual fund investors appear to have given up almost 2% per year because of their trade timing. There is ample evidence that excessive securities trading is detrimental to returns (see Odean [1999] , Odean [2000, 2002] , Barber et al. [2009] , and Bailey, Kumar, and Ng [2011] ). We examine this from the perspective of the mutual fund investor and find that the average mutual fund investor also suffers because of the timing of trades.
Growth fund investors see the most dramatic difference in their timing-induced return gap. The average growth fund investor experienced an annual gap of −3.16% between the dollar-weighted and buyand-hold returns; this is more than twice the gap the average value fund investor experienced. We can only speculate on the reason behind this larger return gap. Using the behavioral argument, we could imagine that investors in growth mutual funds might be more prone to chase hot managers just as they would hot stocks, to their own detriment. Given the documented cyclicality in value/growth performance, this pro-cyclical timing strategy would have worked poorly.
We note that the same comments that apply to value investors in mutual funds also apply to small-cap mutual fund investors. The average small-cap mutual fund manager has outperformed the S&P 500 by 81 basis points per year, but the average small-cap mutual fund investor has underperformed the S&P 500 by 74 basis points per year. Similarly, we again observe that the gap experienced by large-cap mutual fund investors is larger than the gap experienced by small-cap mutual fund investors, although the differences are less stark than in the comparison of value and growth. Again, it is interesting to wonder why retail investors in small-cap strategies might be less prone to commit timing mistakes in their fund allocation.
In addition to analyzing the return gap with respect to the traditional fund-style categories, we also wish to examine other fund characteristics that might provide additional insight into retail fund-trading behavior. Specifically, we are interested in further exploring the story that more sophisticated fund investors are less likely to actively trade their mutual funds in an unproductive manner. A mutual fund's expense ratio has been shown to inf luence fund returns and f lows.
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E X H I B I T 2 Comparison of Dollar-and Time-Weighted Returns for Mutual Fund Portfolios Based on Fund Type (January 1991-June 2013)
This table reports buy-and-hold versus dollar-weighted return portfolios of different categories of mutual funds weighted by total net assets. The buy-and-hold return is the geometric average return over the sample period. The dollar-weighted return is the category IRR (inclusive of all category mutual funds weighted by their total assets), calculated as in Dichev [2007] . We report the difference between the dollar-weighted and buy-and-hold return, as well as a derived p-value estimated from bootstrap tests under the null hypothesis that the difference between the realized dollar-weighted and time-weighted returns is not statistically different from the difference between a random dollar-weighted return and the realized time-weighted return.
Source: Research Affiliates, using data from the CRSP Mutual Funds Database and Morningstar Direct.
In Exhibit 3, we separate funds into quintiles based on their expense ratios. Although all the expense ratio quintiles have time-weighted returns that are higher than their dollar-weighted returns, the differences between the low and high expense ratios is striking. Column 3 reports the differences, which monotonically increase as the expense ratio gets larger. The differences range from −1.34% per year for the lowest expense-ratio funds to −4.01% per year for the high expense-ratio funds.
Again, identifying the exact reason for this pattern is beyond the scope of this article. However, this pattern seems consistent with our story about financial knowledge level and mutual fund trading skill. We argue that investors who invest in high expense-ratio funds might, on average, be less financially knowledgeable or less able to access to professional wealth advisors. Thus they are more likely to overextrapolate and aggressively trade their mutual funds in order to chase past fund performance. On the other hand, more sophisticated investors are more likely to adopt either a buy-and-hold strategy or a contrarian strategy, which would have been more successful historically.
Exhibit 4 reports the differences between dollarweighted and time-weighted returns for institutional versus retail funds. Investors who qualify for and purchase institutional share class funds experience a smaller return gap, whereas investors in retail funds experience a larger return gap. Although the institutional definition also captures large retirement funds that are dominated by small investors, the idea that these retirement funds or institutions do a better job timing the market or are more focused on buy-and-hold strategies is not surprising.
MULTIVARIATE ANALYSIS
We recognize that there are a variety of fund characteristics that could inf luence the gap between dollarweighted and time-weighted returns. In this section, we extend our analysis to include multivariate tests, to more rigorously examine the potential determinants of the return gap. We estimate the parameters of the following cross-sectional mutual fund model in our sample:
E X H I B I T 3 Comparison of Dollar-and Time-Weighted Returns for Mutual Fund Portfolios Based on Expense Ratio (January 1991-June 2013)
This table reports time-weighted versus dollar-weighted returns for mutual funds that are weighted by total net assets and ranked by expense ratio. We sorted mutual funds into quintiles based on monthly expense ratio. The time-weighted return is the geometric average return over the sample period. The dollar-weighted return is the IRR of each mutual fund category, calculated as in Dichev [2007] . We report the difference between the dollar-and timeweighted returns, as well as a derived p-value estimated from bootstrap tests under the null hypothesis that the difference between the realized dollar-weighted and time-weighted returns is not statistically different from the difference between a random dollarweighted return and the realized time-weighted return.
Source: Research Affiliates, using data from the CRSP Mutual Funds
Database.
E X H I B I T 4 Comparison of Dollar-and Time-Weighted Returns for Institutional & Retail Funds (January 1991-June 2013)
This table reports time-weighted versus dollar-weighted returns for institutional and retail funds. The time-weighted return is the geometric average return over the sample period. The dollar-weighted return is the IRR of each mutual fund category, calculated as in Dichev [2007] . We report the difference between the dollar-and time-weighted returns, as well as a derived p-value estimated from bootstrap tests under the null hypothesis that the difference between the realized dollar-weighted and time-weighted returns is not statistically different from the difference between a random dollarweighted return and the realized time-weighted return.
Source: Research Affiliates, using data from the CRSP Mutual Funds
In this model, R i DW and R i TW are the dollar-and time-weighted returns for fund i as measured over the life of the fund, and x i is a vector of fund characteristics. These include the log of the fund's average total net asset ratio (defined as the ratio of a fund's monthly TNA to the monthly cross-sectional average total assets for funds in the sample), the average expense ratio for each fund, and a dummy for whether or not the fund charges a front-end load fee. Also included are dummy variables indicating whether a fund is a growth, value, small-cap, large-cap, index, or institutional fund. To be included in the sample, funds must have a minimum of 48 months of return data. Exhibit 5 reports the results from this multivariate analysis. Independent variables include the natural log of the total net assets of the fund Ln(TNA), the fund's expense ratio, and the fund's age. We use robust standard errors to compute the t-statistics reported in parentheses.
Column 5 of Exhibit 5 reports the results from our most complete specification, so for brevity, we will focus our analysis on that model. Consistent with our univariate results, we find that our main variables of interest-the growth and value indicators-are significant with the expected signs. Investors in value funds have experienced a smaller gap, on average, between the dollar-and time-weighted returns; on the other hand, investors in growth funds have experienced a larger gap between the dollar-and timeweighted returns, all else being equal. Similarly, index fund investors have experienced a smaller return gap on average, while non-index fund investors have experienced a larger return gap. Again, investors who qualify for and purchase institutional share class funds experience a smaller return gap, whereas investors in retail funds experience a larger return gap. These findings are consistent with our findings in the previous section. Although the institutional indicator also captures large retirement funds that are dominated by small investors, the idea that these retirement funds or institutions do a better job timing the market or are more focused on buy-and-hold strategies is not surprising. The finding that index funds also have a smaller return gap is also consistent with index funds as the focus of buy-andhold investors. The multivariate analysis confirms the robustness of the results from our univariate analysis and supports the hypothesis that less sophisticated investors are more likely to time poorly.
E X H I B I T 5 Return Gap Regressions (January 1991-June 2013)
This table reports the result of regressions where the dependent variable is the difference between a fund's dollar-and time-weighted returns:
where R i DW and R i TW are the dollar-and time-weighted returns for fund i as measured over the life of the fund, and x i is a vector of fund characteristics. These include the log of the fund's average total net asset ratio (defined as the ratio of a fund's monthly total net assets to the monthly cross-sectional average total assets for funds in the sample), the average expense ratio for each fund, and a dummy for whether or not the fund charges a front-end load fee. Also included are dummy variables indicating whether a fund is a growth, value, small-cap, large-cap, index, or institutional fund. To be included in the sample, funds must have a minimum of 48 months of return data. Standard errors are adjusted for clustering at the portfolio level, and ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
CONCLUSION
When examining the source, persistency, and the benefit of a return premium, it is important to consider how the average investor might implement an investment strategy to take advantage of that premium. The average return from a buy-and-hold implementation ignores the fact that many investors trade on a regular basis and that the actual return the average investor receives might be very different from the buy-and-hold return. Dollarweighted returns account for this trading by augmenting the average with information about fund f lows. If investors are able to time their movements in and out of mutual funds well (for example, getting into value before value does well and getting out of value before it does poorly), then they could receive returns that are substantially higher than the simple buy-and-hold average. On the other hand, if investors do not time their movements into and out of mutual funds well, then they could in theory miss all the return premium associated with a specific strategy. Indeed, when poor timing leads to an outcome where mutual fund investors do not capture any value or small-cap premium in reality, then we might be more willing to believe that the anomalies might persist.
We examine the difference between dollarweighted returns, or the IRR of a mutual fund that considers the f lows into and out of each fund, and the time-weighted or buy-and-hold returns that are usually reported for each fund. We find that average investors do not time their allocations well and actually underperform the buy-and-hold benchmark by almost 2% per year. This has significant implications. This loss in return through poor timing must be captured by someone else and addresses the question of how the value premium persists and who is on the losing end of the trade. Indeed, for fund categories where the average manager has outperformed the broad market benchmark net of fees, as measured by buy-and-hold returns such as value and small-cap style category, the investor's negative timing skill actually results in an underperformance, as measured by IRR.
Although the average fund investor times poorly, we also find that the return gap is quite different for different investor cohorts. The return gap is much larger for investors in growth funds compared with value funds, and is much larger for investors in large-cap funds compared with small-cap funds. We also find that the return gap is much larger for investors who invest in funds with higher expense ratios, in non-index funds, and in non-institutional share class funds. We hypothesize that investors who time poorly tend to be less sophisticated investors, as evidenced by their investments in growth-oriented, large-cap, high-fee, active, and/or retail-oriented mutual funds. Our evidence is consistent with this hypothesis and has meaningful implications. As more pension savings occur in defined contribution plans, where individual investors can actively allocate to mutual funds, financial education will be critical in helping individual investors refrain from their natural instinct to actively trade their funds. 2 This observation is true whether one believes that the poor timing is rational or behaviorally based.
3 See articles by Brad Barber and Terrance Odean for a number of the most foundational articles on individual investor behavioral biases, based on analyzing detailed trading data from investors' brokerage account. 4 Zweig looked at the gap between time-and dollar-weighted average returns for mutual funds covered by Lippers from 1998 to 2001. See http://www.winlab.rutgers.edu/~narayan/Course/Wireless_Revolution/real inv gains-fds.pdf.
5 Kinnel [2013] looked at the gap between timeweighted and dollar-weighted average returns for mutual funds tracked by Morningstar over the most recent one-year, three-year, five-year, and ten-year horizons. See http://www. morningstar.com/advisor/t/70540275/mind-the-gap-whyinvestors-lag-funds.htm. 6 Here, we use "skill" very loosely to refer to both excess return from taking added risk or exploiting informational advantage.
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Our evidence can support the behavioral hypothesis that mutual fund investors chase glamor mutual funds. However, it does appear that mutual fund investors, despite their poor timing, still achieve better results than those of the individual investors studied by Odean [2000, 2001] . 8 An investigative report that examined the investments and performance of the Norway Sovereign Wealth Fund, by Ang, Goetzmann, and Schaefer [2009] for the Norwegian Central Bank, suggests that even large and professional institutional investors can exhibit similar trend-chasing behaviors. Various institutional asset consultants, who advise large pension funds in their manager selection and asset allocation, confirm this behavior. 9 Note that we use the TNA of the mutual funds in a category as weight to compute the category return for a particular style. This means that, in our final comparison, we do not capture the allocation effect from the fund investors' timing between funds in the same category. 10 To test for the return difference's significance, we follow Dichev [2007] and simulate the null distribution of dollar-weighted mutual fund returns by holding the vector of realized returns constant but randomizing the distributions as a percentage of beginning-of-month TNA. After each randomization, we use the resulting capital f lows to calculate the portfolio's IRR. We repeate this routine 1,000 times. We then compare the difference between the buyand-hold and each randomized dollar-weighted return with the actual difference between the buy-and-hold return and dollar-weighted return, in order to produce a statistically significant test of our results. Exhibit 2 shows that the differences between dollar-weighted and buy-and-hold returns are highly significant, with p-values of less than 2%.
11 Numerous studies have found that funds with high expense ratios tend to have poorer performance over time, versus their cheaper category peers. Fee-only advisors, as well as mutual fund consultants such as Morningstar, are also known to focus very heavily on expense ratios when making mutual fund recommendations.
